MicroRNAs (miRNAs) can control stem cell differentiation by targeting mRNAs. Using 96-well plate electroporation, we screened 466 human miRNA mimics by four-color flow cytometry to explore differentiation of common myeloid progenitors (CMP) derived from human embryonic stem cells (hESCs). The transfected cells were then cultured in a cytokine cocktail that supported multiple hematopoietic lineages. At 4-5 days post-transfection, flow cytometry of erythroid (CD235 1 CD41 2 ), megakaryocyte (CD41 1 CD42 1 ), and myeloid (CD18 1 CD235 2 ) lineages revealed miR-105 as a novel enhancer of megakaryocyte production during in vitro primitive hematopoiesis. In hESC-derived CMPs, miR-105 caused a sixfold enhancement in megakaryocyte production. miR-513a, miR-571, and miR-195 were found to be less potent megakaryocyte enhancers. We confirmed the relevance of miR-105 in adult megakaryopoiesis by demonstrating increased megakaryocyte yield and megakaryocyte colony forming potential in human adult CD34 1 cells derived from peripheral blood. In addition, adult CD34
INTRODUCTION

MicroRNAs
(miRNAs) are endogenously expressed noncoding RNAs, about 22 base pairs in length when fully processed, which help regulate protein levels in the human body. miRNAs target the 3 0 untranslated region (UTR) of mRNAs, leading to translational repression or mRNA degradation depending on the degree of complementarily between the miRNA and its target [1, 2] . Small noncoding RNAs have a role in numerous human diseases and biological processes including cell differentiation [3] , cancer [4] [5] [6] , and immune response [7] .
Increasing evidence supports the role of miRNAs in hematopoiesis. Guo et al. [8] showed that miR-125a can increase hematopoietic stem cell number by eightfold in vivo. Erythropoiesis is promoted by miR-451 [9] and inhibited by miR-24 [10] , miR-221 [11] , and miR-222 [11] . miR-223 negatively regulates granulocyte differentiation and activation [12] , while the miR 17-5p-20a-106a cluster controls monocyte differentiation [13] . miRNAs can also regulate megakaryopoiesis. K562 cells overexpressing miR-155 showed reduced megakaryocyte differentiation [14] . Also, miR-146a may modulate megakaryopoiesis, but there is conflicting evidence on how it may direct the process [15] [16] [17] . Overexpression of miR-34a in human CD34
1 cells significantly increased megakaryocyte colony forming number [18] . Forced expression of miR-150 enhanced megakaryocyte differentiation both in vitro and in vivo at the expense of erythroid fate [19] . In fact, Barroga et al. [20] showed that thrombopoietin (TPO) increased miR-150 expression in UT7/TPO cells, which supports the critical role of miR-150 in megakaryopoiesis. The identification of candidate miRNAs affecting hematopoiesis have primarily relied on miRNA profiling analyses. We used an alternative approach of transfecting miRNA mimics into human hematopoietic progenitor cells to identify effects on the erythroid, myeloid, and megakaryocyte lineages. By using human embryonic stem cell (hESC)-derived progenitor cells, a library of 466 miRNA mimics was tested in a 96-well format using flow cytometry as a read-out to assess the various differentiated cell lineages. A new enhancer of megakaryopoiesis, miR-105, was identified using this approach. This finding was extended to show that this miR also enhances human CD34
1 cellderived megakaryopoiesis and c-Myb has been identified as a putative downstream target and mechanism for this effect.
MATERIALS AND METHODS hESC Differentiation
A monolayer differentiation protocol, similar to the one used by Mills et al. [21] , was used to produce a more synchronous hematopoietic progenitor population from hESCs. Prior to the induction of differentiation, H9 hESCs (2-4 3 10 5 per well) were feeder depleted by culturing on Matrigel-coated wells (BD Biosciences, San Diego, CA, http://www.bdbiosciences.com) in six-well tissue culture plates (Falcon #3046) in human embryonic stem cell (hESC) maintenance medium for 24-48 hours or until the cells reached approximately 70% confluence. When the cells were ready for differentiation, one well was harvested for cell count and pluripotency assessment by analysis of the surface markers, SSEA3 and SSEA4 (>90% coexpression). Three different base media were used in the differentiation protocol and all were supplemented with 2 mM glutamine, 50 mg/mL ascorbic acid (Sigma, St. Louis, MO, http://www.sigmaaldrich.com), 150 mg/mL transferrin (Roche Diagnostics, Basel, Switzerland, http:// www.roche-applied-science.com) and 0.4 mM monothioglycerol (MTG) (Sigma). The base media were RPMI (Invitrogen, Carlsbad, CA, http://www.invitrogen.com), StemPro-34 (SP-34) (Invitrogen), and serum free differentiation medium (SFD). SFD [22] contains 75% Iscove's modified Dulbecco's medium (IMDM) (Invitrogen) and 25% Ham's F12 media (Invitrogen) supplemented with 0.53 of both N2 and B27 (without retinoic acid) supplements (Invitrogen), penicillin, streptomycin, 0.05% bovine serum albumin (BSA), 2 mM glutamine (Invitrogen), 0.5 mM ascorbic acid (Sigma), and 4.5 3 10 24 M 1-thioglycerol. Cultures were maintained at 37 C in an environment of 5% CO 2 , 5% O 2 , and 90% N 2 . The medium and cytokines that were used each day of differentiation are shown in Supporting Information Table 1 . Wnt3a was replaced with CHIR (glycogen synthase kinase inhibitor, Cayman Chemical Company, Ann Arbor, MI) in our protocol and similar results in hemotopoietic progenitor formation were observed. CHIR was diluted immediately before use from a 10 mM stock solution. Fresh media mixes (2 mL per well) were added to the six-well plate cultures daily.
Extensive cell death occurred up to day 2 of differentiation followed by the formation of an endothelial-like stromal layer. By day 6, cellular proliferation was apparent, and the volume of medium was increased to 4 mL per well. By day 7, rounded clusters of cells resembling Embryoid body (EB)-like structures appeared attached to the stromal layer. Between days 7 and 9, single cells shedding off of the adherent layer were collected for further analysis. During differentiation, cells in the adherent layer were analyzed for surface markers by dissociation into single cells using 0.25% trypsin-EDTA (1 mL per well, 5 minutes at room temperature).
Day 8 cells were transfected with miR mimics. Posttransfection, cells were cultured in SFD medium containing 13 penicillin/streptomycin, ascorbic acid (50 mg/mL) (Sigma), MTG (0.4 mM) (Sigma), and the following human cytokines (all from R&D systems, Minneapolis, http://www.rndsystems.com unless specified otherwise): Basic Fibroblast Growth Factor (bFGF) (100 ng/mL), stem cell factor (SCF) (100 ng/mL), Flt3 ligand (5 ng/ mL), Interleukin 6 (IL-6) (10 ng/mL), and Erythropoietin (EPO) ( miRNA 96-Well Plate Screening
The Pre-miR miRNA precursor library-Human V3 (Ambion, Austin, TX, http://www.ambion.com) was used for 96-well plate screening. For further studies, Pre-miR miRNA precursors, mirVana miRNA mimics, Silencer Select Small interfering RNAs (siRNAs) and negative controls were used (all from Ambion). For the miRNA mimic screen, cells were transfected using the 96-well Shuttle System (Lonza, Basel, Switzerland, http://www.lonza.com/) and the P3 Primary Cell 96-well Nucleofactor Kit (Lonza). Program 96-E0-100 on the software was used for transfections. Unless specified, the manufacturer's protocol was followed. A total of 2-3 3 10 4 cells were transfected with 850 nM of miRNA mimic or 0.4 mg pmaxGFP vectors in each well. For further studies, each sample was transfected in a single cuvette using the Nucleofactor II device (Lonza) and the Human CD34 Cell Nucleofector Kit (Lonza). For each sample, 1-3 3 10 5 cells were transfected with 1-2 mM miRNA mimic or 2 mg pmaxGFP vector. At 4-5 days posttransfection, cells were stained and directly assayed in 96-well plates using the C6 flow cytometer (BD Accuri) equipped with a 96-well C-Sampler (BD Accuri). Data were analyzed on the CFlow Plus software (BD Accuri). The following antibodies were used for cell surface marker detection: Fluorescein isothiocyanate (FITC) anti-CD18 (Biolegend, San Diego, CA, http://www.biolegend.com), FITC anti-CD41 (Biolegend), PE/ Cy7 anti-CD41 (Biolegend), Alexa 488 anti-SSEA-3 (Biolegend), Alexa Fluor 647 anti-SSEA-4 (Biolegend), PE anti-CD42a (BD Pharmingen), and Allophycocyanin (APC) anti-CD235a (BD Pharmingen). Colony forming assays and quantitative polymerase chain reaction were performed as previously described. [12] (see Supporting Information Methods).
Luciferase Reporter Assay
Full length 3 0 UTR of MYB was inserted downstream of a Gaussia luciferase reporter gene in the pEZX-MT05 vector (GeneCopoeia, Rockville, MD, http://www.genecopoeia.com). The vector also contained a constitutively expressed secreted alkaline phosphatase (seAP) reporter gene, which served as an internal control for transfection normalization. HEK-293 cells were seeded at 32,000 cells per well in 96-well plates and allowed to spread overnight. Cells were then cotransfected by adding 0.35 lL per well of Lipofectamine 2000 (Invitrogen) complexed with 0.075 lg per well of vector and 6.7 nM of miR mimic or negative controls. Culture medium was assayed for luciferase and alkaline phosphatase 48 hours post-transfection using the Secrete Pair Dual Luminescence assay kit (GeneCopoeia).
Western Blot Analysis
Cell lysates were extracted using RIPA lysis buffer system (Santa Cruz Biotech, Santa Cruz, CA, http://www.scbt.com/) supplemented with PMSF (phenylmethylsulfonyl fluoride), protease inhibitor cocktail, and sodium orthovanadate. Protein samples were resolved by SDS-PAGE and transferred to nitrocellulose membranes, which were blocked in Odyssey Blocking Buffer (LI-COR, Lincoln, NE, http://www.licor.com/). The blots were visualized using a LI-COR Odyssey Infrared Imaging System. MYB and GAPDH antibodies were from Santa Cruz Biotech.
Statistical Analysis
Student's two tailed t test was used for all statistical analysis. A p value <.05 was considered as statistically significant.
RESULTS miRNA Screen Development
To identify miRNAs that regulate hematopoiesis, a high throughput screening assay was optimized for transfecting siRNAs into human progenitor cells derived from hESCs. Nucleofection was used as the method of transfection since it had been shown to efficiently deliver plasmid vectors and siRNA to hematopoietic cells [25, 26] . Progenitor cells derived from hESCs were used because they can easily be transfected, pools of identical cells can be cryopreserved, and these cells can be expanded in liquid culture to the erythroid, myeloid, and megakaryocyte lineages. The high throughput screening assay was performed in a 96-well format using flow cytometry as a read-out to quantify the specific cell lineages. A schematic of the assay and flow profiles of the hESCs during various stages of differentiation are shown in Figure 1 Figure 1B . We found that transfection of 2-3 3 10 4 per well progenitor cells (of which >80% coexpress the markers CD411CD2351) resulted in efficiencies of >50% using a green fluorescent protein (GFP)-expressing plasmid vector and >80% using fluorescently labeled siRNA, respectively (Supporting Information Figure 1 ). The post-transfection cells were differentiated in a cytokine mixture consisting of bFGF, SCF, IL6, Flt3, and EPO for 4-5 days followed by four color 96-well flow cytometry to identify the cell lineages. Using this protocol, we screened 466 miRNA mimics in six 96-well plates. Each miRNA mimic was screened once.
miRNA Screen and Validation
To compare the flow cytometry data obtained from all of the plates, we assessed the data for each hematopoietic lineage population for each miR in terms of deviation (Dr) from the plate mean. Since each plate was screened on a separate day, an expected degree of plate to plate variability was observed. 1 SSEA-4 1 ) were plated on Matrigel on day 0 and were subjected to a 8-day serum-free differentiation protocol in a six-well plate. CMPs (CD41 (Figure 2A ; Supporting Information Fig. 2 ). We next ranked the top 20 miRNAs that either increased or decreased hematopoietic lineage populations (Supporting Information Tables 2 and 3) . miR-150, a well established enhancer of megakaryopoiesis, was among the top enhancers of the megakaryocyte lineage. Detection of miR-150 as a hit confirmed that our screen was a valid platform for identifying miRNA regulators of hematopoietic lineages. The top 12 miRNAs that caused the greatest increase in megakaryocyte populations were retested in the 96-well format (Fig. 2B) . miR-105 and miR-150 had the greatest effect, enriching for CD41 
CD42
1 megakaryocytes by greater than threefold. miR-513a, miR-571, and miR-195 had a mild effect on enhancing megakaryocyte population, while the rest of miRNAs were seen to be either very weak enhancers or false positives. The potential miRNA enhancers of erythroid and myeloid populations, as well as the miRNA inhibitors of all three lineages, that were identified as hits from our screen were not further pursued, as those experiments were beyond the scope of the current study. In order to validate and scale up the system, we focused on the newly identified miR-105 and the previously identified miR-150 that enhanced megakaryopoiesis.
To validate that miR-105 affects megakaryopoiesis, the system was scaled up in which cells were plated in a 24-well plate and transfected with 2 lM miRNA mimic. Control cells were transfected with a nonspecific miRNA mimic. Cells were cultured for 4 days post-transfection followed by flow cytometry to determine the percent of CD41 1
1 cells. Cells transfected with either miR-105 or miR-150 generated higher percentages of CD41 1 CD42 1 cells with a significant foldincrease over the control cell population ( Figure 3A, 3B ). Cells transfected with miR-105 showed a sixfold increase in enrichment for megakaryocytes compared to cells transfected with a nonspecific control. Interestingly, both miR-105 and miR-150 diminished the respective erythroid populations by greater than 50% (Fig. 3C, 3D ), suggesting that both miR-105 and miR-150 may play a role in reciprocally regulating the megakaryocyte and erythroid lineages in this progenitor population.
The effect of miR-150 on enriching the megakaryocyte lineage was expected, as it was previously shown to have a similar effect in adult hematopoiesis [19] . Our observations extend this result to in vitro yolk sac hematopoiesis. miR-105 (distinct from miR-150) emerged as a novel enhancer of the megakaryocyte lineage from our results. In fact, miR-105 overexpression yielded a higher enriched population of megakaryocytes as well as a lower erythroid population compared to miR-150 (Fig. 3) .
miR-105 Enhances Megakaryocyte Production in Adult CD34
1 Cells
We next investigated whether miR-105 could enhance the megakaryocyte lineage in adult CD34 1 cells. Cells from mobilized adult donors enriched in CD34 1 population (>90%) were nucleofected with the miR-105 mimic, miR-150 mimic, or a nonspecific negative control. Cells were cultured for 14 days in medium that had previously been shown to induce megakaryocyte differentiation [24] . Using flow cytometry, we assayed the samples for CD41
1
CD42
1 megakaryocyte-like cells on days 4, 7, and 10. Cells transfected with miR-150 and miR-105 showed an enhancement in the megakaryocyte population on day 4 (data not shown) and day 7 (Fig. 4A, 4B ). In addition to determining megakaryocyte enrichment, the yield of megakaryocytes was also determined. To eliminate effects of cell death from nucleofection on the yield calculations, cells were counted and plated post-transfection. We found a 1.5-fold and 2-fold enhancement of megakaryocyte yield from cells transfected with miR-150 and miR-105, respectively (p < .05) (Fig. 4C) . These data confirm that expression of miR-105, like miR-150, increases megakayocyte number, and that enrichment of megakaryocytes was not simply a result of diminished proliferation or increased cell death of other lineages. We next examined whether the miR-105 was directing hematopoietic progenitor differentiation toward megakaryocytes, or if its effect on enhanced megakaryocyte production was a result of increased proliferation or survival of committed megakaryocyte progenitors. To investigate this, we used a collagen-based assay to determine megakaryocyte colony forming potential of transfected cells. Transfection with miR-105 resulted in a 1.5-to 3-fold enhancement on megakaryocyte colony numbers compared to the control in all three donors (Fig. 4D) . miR-150 served as a positive control and increased megakaryocyte numbers as previously reported [19] . Polyploid megakaryocytes were produced from CD34 1 cells transfected with miR-105 (Fig. 4E) . The ploidy of megakaryocytes generated in culture from miR-105 transfected PB CD341 cells was similar to that of the control (Supporting Information Fig. 3 ).
To test if miR-105 had a reciprocal effect on commitment to other hematopoietic lineages, we performed colony forming assays on transfected samples to detect erythroid and myeloid colony forming units. Transfection with miR-105 or miR-150 did not significantly alter erythroid or granulocyte-macrophage colony numbers (Supporting Information Fig. 4) . Interestingly, our findings differ from those of a previous study, which suggested that miR-150 reduces erythroid colony forming potential [19] . However, that study was conducted with mouse bone marrow cells transduced with miR-150 retrovirus. Transient transfection of miR-105 and miR-150 did not affect erythroid and myeloid commitment in human CD34 1 cells.
miR-105 is Endogenously Expressed in Differentiating Hematopoietic Cells
To determine if miR-105 is present during normal megakaryopoiesis, we examined its expression in hematopoietic cells.
CD34
1 cells from mobilized donors were cultured in megakaryocyte conditions, and data from three separate donors showed that miR-105 was endogenously expressed upon megakaryocyte induction with variable timing depending on the particular donor sample (Fig. 5) . For two of the donors, miR-105 expression levels were higher on Day 7 compared to Day 0. Interestingly, for the same two donors, miR-150 expression was higher on Day 0. These observations suggest that miR-105 and miR-150 may be regulating two separate stages of megakaryopoiesis.
miR-105 Regulates MYB Expression
In silico predictions based on miRNA seed match with 3 0 UTR of mRNA identified the hematopoietic transcription factor MYB as a potential target of miR-105. 27, 28 The 3 0 UTR of the MYB messenger RNA has a single site that is complementary to the seed region of miR-105 (Supporting Information Fig. 5) . Previous studies have shown that miR-150 enhances megakaryopoiesis in part by targeting MYB [19] . c-Myb mRNA levels were downregulated > 60% in CD341 cells and hESC derived CMPs that were cultured in megakaryocyte conditions (Fig.  6A) . siRNA-mediated knockdown of c-Myb mRNA in hESC derived CMPs led to an enrichment of megakaryocyte populations comparable to that of miR-105 and miR-150 (Fig. 6B) .To validate that MYB was indeed a direct target of miR-105, we used a dual reporter assay to investigate the interaction of miR-105 with the MYB 3 0 UTR. The full length MYB 3 0 UTR was inserted downstream of Gaussia luciferase (GLuc) in the pEZX- (Fig. 6D) . The vector also expressed seAP as an internal control for transfection normalization. To further verify the specificity of the miR-105 interaction with MYB, we custom designed a miR-105 mimic with the seed region scrambled (Fig. 6C) . HEK-293 cells were cotransfected with the vector and miR mimics, and the GLuc/seAP activity was measured 48 hours post-transfection. miR-105 reduced GLuc activity by more than 80%, comparable to that of miR-150 which served as a positive control (Fig. 6D) . However, the mutated miR-105 mimic (mut-105) did not have an effect on the signal. Additionally, MYB protein knockdown was observed in K-562 human leukemia cells transfected with miR-105 (Fig.  6E) . These results indicate MYB is a direct target of miR-105.
DISCUSSION
In this study, we have identified miR-105 as a novel enhancer of megakaryopoiesis. Our findings are the first to show that this miRNA is functional in hematopoiesis. Transfection of miR-105 led to enrichment of megakaryocyte populations from hematopoietic progenitors derived from hESCs and adult CD34 1 cells, showing that miR-105 is functional in both primitive and definitive hematopoiesis. In addition to enriching for megakaryocytes, miR-105 increased megakaryocyte production and megakaryocyte colony formation in adult CD34 1 cells.
Previous studies have shown that miR-150 and miR-34a enhance megakaryopoiesis in part by targeting MYB [18, 19] . In silico target predictions along with 3 0 UTR reporter and Western blot assays confirmed that miR-105 may in part drive megakaryopoiesis by silencing translation of the MYB mRNA. To identify additional mechanisms of miR-105-mediated regulation of megakaryopoiesis, we conducted siRNA-mediated knockdown of some of the top predicted targets of miR-105 (Supporting Information Table 4 ) from multiple databases [27] [28] [29] [30] : TJP1, FLRT2, SUZ12, and TBL1XR1 in hESC-derived hematopoietic progenitors. However, we did not observe any significant change in megakaryocyte populations as a result of siRNA transfection (data not shown). miR-105 has been shown to play a role in modulating TLR2 protein expression in human oral keratinocytes [31] , and controlling human ovarian cell proliferation [32] . Megias et al. [33] showed that stimulation of hematopoietic progenitors with TLR2 agonists promotes their differentiation toward macrophages. However, TLR2 mRNA expression did not change significantly in adult CD34
1 cells transfected with miR-105 (Supporting Information  Fig. 6 ). Additionally surface protein levels of TLR2 were not observed in these cells (data not shown).
Throughout our study, we compared the effect of miR-105 in enhancing megakaryopoiesis to that of the well established miR-150. miR-105 surpassed miR-150 in terms of enriching for megakaryocytes, megakaryocyte yield, and megakaryocyte colony formation. Interestingly, reporter assays confirmed that both these miRNAs may in part function through the same mechanism by silencing translation of the MYB mRNA. The MYB 3 0 UTR has four complementary sites for miR-150, but only a single site for miR-105 (Supporting Information Fig. 5 ). This suggests that miR-105 could be downregulating other unidentified targets. We showed that miR-150 is highly expressed in early hematopoietic progenitors while miR-105 expression increases at a later stage as the mature megakaryocyte population starts increasing. These observations indicate miR-150 may serve as the primary regulator of MYB at an early stage of megakaryopoiesis, and this role may switch over to miR-105 as the cells start maturing. Interestingly, our observations are different from those of Lu et al. [19] who showed increased expression of miR-150 in megakaryocyte populations relative to megakaryocyte-erythroid progenitors from sorted cord blood samples at harvest. In contrast, our work used peripheral blood adult CD34 [17, 19, 34] . These studies overlook miRNAs whose expression levels do not change significantly as the cell differentiates as well as miRNAs that are expressed at very low levels or absent at stages of differentiation. miRNA functional screens have been performed in cancer biology to discover candidate miRNAs that can be used as therapeutic tools [35, 36] . To our knowledge, we report the first gain of function miRNA screen to identify regulators of hematopoietic differentiation. We conducted our screen in multipotent hematopoietic progenitors derived from hESCs primarily because (a) these cells can differentiate into mature lineages within a relatively short time period (4-5 days) allowing transient miRNA overexpression to have an effect on fate determination and (b) there have been no previous reports on miRNAs regulating megakaryocyte differentiation in yolk sac hematopoiesis. We also demonstrated that these CMPs can be transfected efficiently with plasmid and small RNAs using nucleofection, in both a single cuvette and a high throughput 96-well format. Using a simple but robust four color 96-well flow cytometry assay that we had previously developed [37] , we were able to rapidly assess mature hematopoietic lineage specific surface marker expression. Using our optimized high throughput screening protocol, we generated a dataset showing the effect of 466 miRNAs on the erythroid, myeloid, and megakaryocyte lineage potential of multipotent progenitors in a model of yolk sac hematopoiesis. In addition to identifying enhancers, our data also reveal miRNAs that inhibit the differentiation of progenitors toward the three hematopoietic populations. Some of the previously established miRNA regulators of hematopoiesis were identified in the screen (Supporting Information Table 5 ), thereby validating the effectiveness of our screening platform. Interestingly, most of these previous studies were done in CD34 1 cells. These similarities imply that some miRNA functions may translate between hematopoietic systems. However, this may not be true for all miRNAs. For example, miR-221 or miR-155 overexpression did not decrease erythroid and megakaryocyte populations, respectively, in our system (data not shown) as previously reported [14, 18] . These inconsistencies can be attributed to the differences between primitive and definitive hematopoiesis. It is also possible, that some miRNAs could have been unidentified, as they may have been false negatives in our screen. hESCs and human induced pluripotent stem cells (hiPSCs) are a potentially valuable source for large-scale production of megakaryocytes and platelets, which can be used in platelet transfusions [38, 39] . Recent studies have shown that functional megakaryocytes and platelets can be generated from hESCs and hiPSCs by optimizing culture conditions [40] [41] [42] . Currently, yields of approximately 60 megakaryocytes per input hESC have been reported [40] . Our work supplements these established protocols by suggesting that overexpression of miR-105 and miR-150 could further increase megakaryocyte production from hESCs. However, our approach of introducing these small RNAs by electroporation is not feasible for large scale production of megakaryocytes. Using established viral vector delivery systems for stable or inducible overexpression of these miRNAs in hESCs may serve as more robust alternatives. Another approach could involve developing hESC or hiPSC lines that can be reversibly induced to overexpress miR-105 or miR-150, as the cells start differentiating towards the 
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